RE: Fw: Corrected JEM
Brattin, Bill to: Kopylev.Leonid 07/22/2012 11:49 AM

From: "Brattin, Bill" <brattin@srcinc.com>
To:

Cc:  DeVoney.Danielle@epamail.epa.gov, Berry.David@epamail.epa.gov, Christensen.Krista@epamail.epa.gov,
Bateson. Thomas@epamail.epa.gov, Benson.Bob@epamail.epa.gov, Tim Hilbert
<HILBERTJ@UCMAIL.UC.EDU>

Leonid et al

Here is a text file that provides a summary of recent data
reduction activities we have performed.

We can discuss these on Monday and clarify any issues or questions
that may arise.
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Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com<mailto:brattin@syrres.com>

From: Leonid Kopylev [mailto:Kopylev.Leonid@epamail.epa.gov]

Sent: Saturday, July 21, 2012 11:45 AM

To: Bob Benson

Cc: Brattin, Bill; Danielle DeVoney; David Berry; Krista
Christensen; Thomas Bateson

Subject: Re: Fw: Corrected JEM

Bob,

thanks, but I can't interpret it at all. It would be very helpful
at least for me to get written description of what was done at
various steps.

For example, what was fit and how extrapolation was conducted? What
are other decisions that lead from beginning to JEM. I am sure Bill
has it all written up.

I am not working on Monday mornings - this is my schedule because
of family circumstances. I'll try to listen, but can't participate
continuously,

so descriptions during the call may not help me and in any case
would be needed for the draft.

Thanks,

Leonid



From: Bob Benson/R8/USEPA/US

To: Thomas Bateson/DC/USEPA/US@EPA, Krista
Christensen/DC/USEPA/US@EPA, Leonid Kopylev/DC/USEPA/USQREPA,
Danielle DeVoney/DC/USEPA/US@EPA

Cc: "Bill Brattin"
<brattin@srcinc.com<mailto:brattin@srcinc.com>>, David
Berry/R8/USEPA/USQREPA

Date: 07/21/2012 12:29 PM

Subject: Fw: Corrected JEM

Here is the current version of the JEM based on "arithmetic mean"
for out Monday call with UC. I will have Bill give an overview of
the procedure during the call. Comments are welcome, but given the
late arrival, I am not expecting concurrence on Monday.

We have also resolved our difference on how to adjust the
Marysville worker exposures to continuous exposure (24/7).

————— Forwarded by Bob Benson/R8/USEPA/US on 07/21/2012 10:24AM —----

To: Tim Hilbert
<HILBERTJWQ@UCMAIL.UC.EDU<mailto:HILBERTJQ@UCMAIL.UC.EDU>>
From: "Brattin, Bill"
<brattin@srcinc.com<mailto:brattin@srcinc.com>>

Date: 07/18/2012 11:54AM

Cc: Bob Benson/R8/USEPA/USREPA, David Berry/R8/USEPA/USQREPA
Subject: Corrected JEM

(See attached file: winmail.dat)

(See attached file: Revised JEM Based on Weighted AM Values
v2.x1sx)

On the tab that has a JEM by season, I had the seasons uin inverse
order.

This tab corrects that.

Use this instead of previous version
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Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121



Fax: 303-292-4755

e-mail: Dbrattin@srcinc.com<mailto:brattin@syrres.com>
[attachment "winmail.dat" deleted by Leonid Kopylev/DC/USEPA/US]
[attachment "Revised JEM Based on Weighted AM Values v2.xlsx"
deleted by Leonid Kopylev/DC/USEPA/US]
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MARYSVILLE OHIO 


SUMMARY OF IH DATA FITTING AND JEM DERIVATION


7/23/12





IH DATA FITTING





IH data collected from 1972 to 1994 were divided into four exposure areas:





· Trionize


· Track


· Track Unload


· Other (background)





All data were used, except one data point in the background data set was excluded as an obvious outlier (Figure 1).





For each exposure area, concentration was modeled as a function of time (sampling date) using a simple exponential model:





	C(t) = eb1*exp(-eb2*t)





where





	eb1 = exp(b1)


eb2 = exp(b2)





The time variable (t) was defined as the number of days from 1/1/1950 to the date of sampling.  For convenience, all values were normalized by dividing by the first (smallest) value:





	t = (1/1/1950 – Sampling date) / (1/1/1950 – First sample date)





Thus, the time variable ranges from 1.00 up to about 3, depending on the date of the last sample collection.





[bookmark: _GoBack]Fitting was performed in SAS by minimization of variance-weighted least squares.  When the data are grouped by area by year, a plot of ln(variance) of measurements within a year as a function of the ln(mean) for the year was approximately linear and had a slope very close to 2 (Figure 2).  Based on this, the variance was modeled as:





	V = C(t)2Ɵ 





The resulting fits are shown in Figure 3.  Parameter values are provided below.





[image: ]





CALCULATION OF JEM





1972-1994





Mean exposure concentrations were calculated for each exposure area by year and by season using the best fit model:





 





where t1 and t2 are the start and end times for the exposure interval (year, season) being evaluated.





1957-1972





Exposure concentrations for years prior to 1972 were extrapolated from the fitted 1972 value using the same approach as was used previously (see discussion in Section F.4.3.2 in Appendix F of the draft Toxicity Review for LA).  In brief, based on input from long-time workers, it was estimated that dust concentrations in the trionizing department were twice as high in the past (1960’s) as in 1972, and that this transition occurred linearly between 1967 and 1972.  In addition, adjustments were made for the relative amounts of vermiculite by source (Libby vs South Carolina), assuming that release of asbestos per unit vermiculite was 10 times higher for Libby vermiculite than for South Carolina vermiculite.  Predicted relative concentrations of dust, LA and asbestos from South Carolina vermiculite are shown in Figure 4.





1994 -2000





Two options are available to estimating exposure concentrations after 1994:





· Use the fitted model to predict concentration (these will tend to decrease with time)


· Assume concentrations remain constant after 1994





In the original analysis (Appendix F), the second option (constant concentration) was used.  Region 8 would like to discuss with NCEA and UC whether Option 1 might be preferred.  Because concentration values in 1994 are quite small compared to earlier time periods, it is not expected that there will be a much difference in outcome depending on which approach is chosen.





Results





Table 1 gives the JEM for total asbestos by year, and Figure 5 plots the data.  Values for 1995-2000 are calculated from the model rather than assuming constant values (this can be revised in that is the preferred approach).  The Excel spreadsheet also gives the data by season as well as by year.











FIGURE 1
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FIGURE 2
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FIGURE 3.  WEIGHTED FITS
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FIGURE 4
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FIGURE 5
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TABLE 1  JEM
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Year Bkg Trionize Track Unload



1957 2.43E-02 2.06E+00 1.81E-02 3.45E+00



1958 2.43E-02 2.06E+00 1.81E-02 3.45E+00



1959 9.44E-02 7.99E+00 7.02E-02 1.34E+01



1960 9.44E-02 7.99E+00 7.02E-02 1.34E+01



1961 9.44E-02 7.99E+00 7.02E-02 1.34E+01



1962 9.44E-02 7.99E+00 7.02E-02 1.34E+01



1963 9.44E-02 7.99E+00 7.02E-02 1.34E+01



1964 1.49E-01 1.26E+01 1.11E-01 2.12E+01



1965 1.84E-01 1.56E+01 1.37E-01 2.61E+01



1966 2.26E-01 1.91E+01 1.68E-01 3.20E+01



1967 2.15E-01 1.82E+01 1.60E-01 3.05E+01



1968 1.97E-01 1.50E+01 1.47E-01 2.80E+01



1969 2.04E-01 1.38E+01 1.52E-01 2.89E+01



1970 2.21E-01 1.31E+01 1.65E-01 3.14E+01



1971 2.32E-01 1.18E+01 1.73E-01 3.30E+01



1972 2.43E-01 1.03E+01 1.81E-01 3.45E+01



1973 1.80E-01 6.82E+00 1.67E-01 2.94E+01



1974 1.34E-01 4.53E+00 1.54E-01 2.50E+01



1975 9.94E-02 3.01E+00 1.43E-01 2.13E+01



1976 7.40E-02 2.00E+00 1.32E-01 1.82E+01



1977 5.48E-02 1.32E+00 1.22E-01 1.55E+01



1978 4.07E-02 8.79E-01 1.13E-01 1.32E+01



1979 3.02E-02 5.83E-01 1.04E-01 1.13E+01



1980 2.25E-02 3.88E-01 9.67E-02 9.63E+00



1981 1.67E-02 2.57E-01 8.91E-02 8.19E+00



1982 1.24E-02 1.71E-01 8.24E-02 6.98E+00



1983 9.20E-03 1.13E-01 7.62E-02 5.95E+00



1984 6.85E-03 7.54E-02 7.07E-02 5.09E+00



1985 5.07E-03 4.99E-02 6.52E-02 4.32E+00



1986 3.77E-03 3.31E-02 6.03E-02 3.69E+00



1987 2.80E-03 2.20E-02 5.57E-02 3.14E+00



1988 2.08E-03 1.46E-02 5.17E-02 2.69E+00



1989 1.54E-03 9.68E-03 4.76E-02 2.28E+00



1990 1.15E-03 6.43E-03 4.41E-02 1.95E+00



1991 8.51E-04 4.27E-03 4.07E-02 1.66E+00



1992 6.33E-04 2.84E-03 3.78E-02 1.42E+00



1993 4.69E-04 1.88E-03 3.48E-02 1.21E+00



1994 3.48E-04 1.25E-03 3.22E-02 1.03E+00



1995 2.59E-04 8.29E-04 2.98E-02 8.76E-01



1996 1.93E-04 5.51E-04 2.76E-02 7.49E-01



1997 1.43E-04 3.65E-04 2.55E-02 6.36E-01



1998 1.06E-04 2.42E-04 2.36E-02 5.43E-01



1999 7.87E-05 1.61E-04 2.18E-02 4.63E-01



2000 5.86E-05 1.07E-04 2.02E-02 3.95E-01
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Parameter Bkg Trionize Track Unload



b1 5.277E+00 1.155E+01 5.090E-02 7.133E+00



b2 1.897E+00 2.217E+00 7.530E-01 1.309E+00



eb1 1.958E+02 1.033E+05 1.052E+00 1.252E+03



eb2 6.668E+00 9.183E+00 2.123E+00 3.701E+00



First value 8185 8185 9906 8467
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IH DATA FITTING



IH data collected from 1972 to 1994 were divided into four exposure areas:



· Trionize

· Track

· Track Unload

· Other (background)



All data were used, except one data point in the background data set was excluded as an obvious outlier (Figure 1).



For each exposure area, concentration was modeled as a function of time (sampling date) using a simple exponential model:



	C(t) = eb1*exp(-eb2*t)



where



	eb1 = exp(b1)

eb2 = exp(b2)



The time variable (t) was defined as the number of days from 1/1/1950 to the date of sampling.  For convenience, all values were normalized by dividing by the first (smallest) value:



	t = (1/1/1950 – Sampling date) / (1/1/1950 – First sample date)



Thus, the time variable ranges from 1.00 up to about 3, depending on the date of the last sample collection.



[bookmark: _GoBack]Fitting was performed in SAS by minimization of variance-weighted least squares.  When the data are grouped by area by year, a plot of ln(variance) of measurements within a year as a function of the ln(mean) for the year was approximately linear and had a slope very close to 2 (Figure 2).  Based on this, the variance was modeled as:



	V = C(t)2Ɵ 



The resulting fits are shown in Figure 3.  Parameter values are provided below.
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CALCULATION OF JEM



1972-1994



Mean exposure concentrations were calculated for each exposure area by year and by season using the best fit model:



 



where t1 and t2 are the start and end times for the exposure interval (year, season) being evaluated.



1957-1972



Exposure concentrations for years prior to 1972 were extrapolated from the fitted 1972 value using the same approach as was used previously (see discussion in Section F.4.3.2 in Appendix F of the draft Toxicity Review for LA).  In brief, based on input from long-time workers, it was estimated that dust concentrations in the trionizing department were twice as high in the past (1960’s) as in 1972, and that this transition occurred linearly between 1967 and 1972.  In addition, adjustments were made for the relative amounts of vermiculite by source (Libby vs South Carolina), assuming that release of asbestos per unit vermiculite was 10 times higher for Libby vermiculite than for South Carolina vermiculite.  Predicted relative concentrations of dust, LA and asbestos from South Carolina vermiculite are shown in Figure 4.



1994 -2000



Two options are available to estimating exposure concentrations after 1994:



· Use the fitted model to predict concentration (these will tend to decrease with time)

· Assume concentrations remain constant after 1994



In the original analysis (Appendix F), the second option (constant concentration) was used.  Region 8 would like to discuss with NCEA and UC whether Option 1 might be preferred.  Because concentration values in 1994 are quite small compared to earlier time periods, it is not expected that there will be a much difference in outcome depending on which approach is chosen.



Results



Table 1 gives the JEM for total asbestos by year, and Figure 5 plots the data.  Values for 1995-2000 are calculated from the model rather than assuming constant values (this can be revised in that is the preferred approach).  The Excel spreadsheet also gives the data by season as well as by year.







FIGURE 1
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FIGURE 2
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FIGURE 3.  WEIGHTED FITS
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FIGURE 4
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FIGURE 5
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TABLE 1  JEM
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Year Bkg Trionize Track Unload


1957 2.43E-02 2.06E+00 1.81E-02 3.45E+00


1958 2.43E-02 2.06E+00 1.81E-02 3.45E+00


1959 9.44E-02 7.99E+00 7.02E-02 1.34E+01


1960 9.44E-02 7.99E+00 7.02E-02 1.34E+01


1961 9.44E-02 7.99E+00 7.02E-02 1.34E+01


1962 9.44E-02 7.99E+00 7.02E-02 1.34E+01


1963 9.44E-02 7.99E+00 7.02E-02 1.34E+01


1964 1.49E-01 1.26E+01 1.11E-01 2.12E+01


1965 1.84E-01 1.56E+01 1.37E-01 2.61E+01


1966 2.26E-01 1.91E+01 1.68E-01 3.20E+01


1967 2.15E-01 1.82E+01 1.60E-01 3.05E+01


1968 1.97E-01 1.50E+01 1.47E-01 2.80E+01


1969 2.04E-01 1.38E+01 1.52E-01 2.89E+01


1970 2.21E-01 1.31E+01 1.65E-01 3.14E+01


1971 2.32E-01 1.18E+01 1.73E-01 3.30E+01


1972 2.43E-01 1.03E+01 1.81E-01 3.45E+01


1973 1.80E-01 6.82E+00 1.67E-01 2.94E+01


1974 1.34E-01 4.53E+00 1.54E-01 2.50E+01


1975 9.94E-02 3.01E+00 1.43E-01 2.13E+01


1976 7.40E-02 2.00E+00 1.32E-01 1.82E+01


1977 5.48E-02 1.32E+00 1.22E-01 1.55E+01


1978 4.07E-02 8.79E-01 1.13E-01 1.32E+01


1979 3.02E-02 5.83E-01 1.04E-01 1.13E+01


1980 2.25E-02 3.88E-01 9.67E-02 9.63E+00


1981 1.67E-02 2.57E-01 8.91E-02 8.19E+00


1982 1.24E-02 1.71E-01 8.24E-02 6.98E+00


1983 9.20E-03 1.13E-01 7.62E-02 5.95E+00


1984 6.85E-03 7.54E-02 7.07E-02 5.09E+00


1985 5.07E-03 4.99E-02 6.52E-02 4.32E+00


1986 3.77E-03 3.31E-02 6.03E-02 3.69E+00


1987 2.80E-03 2.20E-02 5.57E-02 3.14E+00


1988 2.08E-03 1.46E-02 5.17E-02 2.69E+00


1989 1.54E-03 9.68E-03 4.76E-02 2.28E+00


1990 1.15E-03 6.43E-03 4.41E-02 1.95E+00


1991 8.51E-04 4.27E-03 4.07E-02 1.66E+00


1992 6.33E-04 2.84E-03 3.78E-02 1.42E+00


1993 4.69E-04 1.88E-03 3.48E-02 1.21E+00


1994 3.48E-04 1.25E-03 3.22E-02 1.03E+00


1995 2.59E-04 8.29E-04 2.98E-02 8.76E-01


1996 1.93E-04 5.51E-04 2.76E-02 7.49E-01


1997 1.43E-04 3.65E-04 2.55E-02 6.36E-01


1998 1.06E-04 2.42E-04 2.36E-02 5.43E-01


1999 7.87E-05 1.61E-04 2.18E-02 4.63E-01


2000 5.86E-05 1.07E-04 2.02E-02 3.95E-01
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Parameter Bkg Trionize Track Unload


b1 5.277E+00 1.155E+01 5.090E-02 7.133E+00


b2 1.897E+00 2.217E+00 7.530E-01 1.309E+00


eb1 1.958E+02 1.033E+05 1.052E+00 1.252E+03


eb2 6.668E+00 9.183E+00 2.123E+00 3.701E+00


First value 8185 8185 9906 8467
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